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NOTES 

The  'Water  Supply  Outlook  for  Alberta  is  produced 
monthly  from  February  to  August  of  each  year.  A  sumjnary  report 
is  produced  during  the  following  winter. 

Alberta     Environment     acknov/ledges  the     assistance  of 

Environment    Canada    (Atmospheric    Environment  Services    and  Water 

Survey  of  Canada)  in  providing  weather,  precipitation,  and 
streamflow  data  for  this  report. 

The  groundwater  observation  well  data  in  Appendix  A  and 
T:he  real-time  precipitation  data  presented  in  Appendix  B  are 
preliminary  data  which  are  subject  to  revision. 


UNITS  OF  MEASURE 


Parameter 

Snow  depth 
Water  Equivalent 
Elevation 
Streamflow 
Volume 


Metric  Unit 

centimetres 
millimetres 
metres 

cubic  metres  per  second 
cubic  decametre  (dam-^) 


Conversion  to 
Imperial  Units 

2.54  cm  =  1  inch 

25.4  mm  =  1  inch 

1  m  =  3.2808  feet 

1  cms  =  35.3  cfs 

1  dam^  =  1000  m^ 
=  0.8107  acre-feet 
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SUMMARY 


Precipitation  for  the  month  of  June  was  below-normal  in  the 
headwaters  of  the  Red  Deer  and  North  Saskatchewan  River  basins. 
An  area  extending  from  the  Oldman  and  Bow  River  headwaters, 
eastward  to  the  Medicine  Hat  -  Empress  area  also  received  below- 
normal  precipitation  totals  for  the  month.  Much  of  this  southern 
area  received  only  50  percent  of  its  normal  monthly  totals.  The 
highest  precipitation  totals  were  recorded  in  west  central 
Alberta.  The  Edson  -  Whitecourt  -  southern  Grande  Prairie  area 
received  monthly  precipitation  totals  in  excess  of  160  mm. 
Above-normal  precipitation  totals  of  up  to  140  mm  were  also 
reported  in  an  area  extending  eastward  from  Waterton  National 
Park,   along  the  Milk  River  Ridge  to  the  Cypress  Hills. 

Natural  streamflows  for  most  rivers  during  the  month  of  June 
were  below-normal.  Natural  flow  in  the  Saskatchev/an  River  basin 
varied  from  57  percent  of  normal  for  the  Red  Deer  River  at  Red 
Deer  to  90  percent  of  normal  for  the  Milk  River  at  Milk  River. 

The  water  supply  volum.e  forecasts  have  been  reduced  slightly 
from  those  forecast  on  June  1,  1989  except  for  the  Milk  River 
basin,  which  showed  an  increase.  Forecasted  total  natural 
streamflows  for  the  period  July  1  to  September  30  range  from  60 
percent  of  average  for  the  Milk  River  at  Milk  River  to  85  percent 
of  average  for  the  North  Saskatchewan  and  Bow  River  Basins. 

Total  water  storage  volumes  in  the  Waterton,  St.  Mary, 
Ridge,  Chin  and  Forty  Mile  irrigation  reservoirs  increased  by 
250,000  cubic  decametres  during  the  month  of  June.  As  of  July  1, 
1989  most  major  irrigation  reservoirs  in  the  Oldman  and  Bow  River 
basins  were  at  above-normal  levels.  Total  water  storage  for 
hydroelectric  reservoirs  in  the  Bow  and  North  Saskatchewan  River 
basins  were  at  below-normal  volumes. 

There  has  been  very  little  net  change  in  groundwater  status 
since  the  end  of  May.  Generally,  groundwater  conditions  in  most 
wells  in  Southern  Alberta  are  at  below-normal  levels.  In  other 
areas,  normal  levels  are  being  observed. 
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OVERVIEW 


WEATHER  CONDITIONS  DURING  JUNE  1989 

Temperatures  during  the  first  half  of  June  were  warm,  while 
cooler  temperatures  predominated  during  the  later  half  of  the 
month.  Rainfall  activity  occurred  throughout  the  month  with  most 
central  areas  receiving  normal  to  above-normal  precipitation 
totals.  Not  all  areas  of  Alberta  were  as  fortunate.  An  area 
extending  from  the  headwaters  of  the  Bow  and  Oldman  Rivers 
eastward  to  the  Medicine  Hat  -  Empress  area  received  only  50 
percent  of  their  normal  monthly  precipitation  totals.  The  Peace 
River  basin  and  much  of  northern  Alberta  also  received  below- 
normal  precipitation.  Muchabove-normal  precipitation  occurred  in 
a  pocket  of  west-central  Alberta  (Whitecourt  -  Edson  -  Southern 
Grande  Prairie)  which  received  up  to  160  mm  of  precipitation 
during  several  rain  events.  Another  area  stretching  eastward 
from  the  Waterton  National  Park  along  the  Milk  River  Ridge  to  the 
Cypress  Hills  also  received  above-normal  monthly  precipitation 
totals  of  up  to  140  mm. 

Total  monthly  precipitation,  as  a  percent  of  average,  for 
the  month  of  June  is  presented  as  Figures  1  and  2.  Figures  3  and 
4  present  the  total  summer  (May  and  June)  precipitation  as  a 
percent  of  average. 


GROUNDWATER  CONDITIONS 

There  has  been  very  little  net  change  in  groundwater  status 
since  the  end  of  May.  Much-below-normal  water  levels  are 
currently  being  reported  for  shallow  (less  than  20  metres  deep) 
observation  wells  in  the  Calgary  and  Coronation  -  Brooks  area. 
Deep  wells  (greater  than  20  meters  deep)  in  the  Calgary  area  are 
also  at  much-below-normal  groundwater  levels.  Below-normal 
levels  continue  to  be  observed  in  deep  wells  in  the  Milk  River, 
Coronation  -  Brooks,  and  the  Whitecourt  -  Athabasca  areas. 
Shallow  wells  in  the  Whitecourt  -  Athabasca  area  are  also 
reporting  below-normal  levels.  Most  groundwater  observation 
wells  for  all  other  areas  are  at  normal  levels  except  for  deeper 
wells  in  the  Edmonton  -  Lloydminister  area  which  are  at  above- 
normal  levels 
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This  information  is  based  on  data  obtained  from  selected 
wells  that  are  believed  to  be  primarily  influenced  by  climatic 
conditions.  The     water     levels     in     specific     wells     may  be 

substantially  different.  Graphs  illustrating  the  groundwater 
conditions  at  specific  points  can  be  found  in  the  individual 
basin  sections  of  this  report. 


STREAMFLOW  CONDITION  DURING  JUNE  1989 

Temperatures  during  the  latter  part  of  May  slowed  down  the 
mountain  snowmelt,  but  streamflow  increased  rapidly  with  the 
return  of  warmer  summer  temperatures  during  the  first  half  of 
June.  A  heavy  precipitation  event  centering  on  the  St.  Mary 
River  basin  coincided  with  the  peak  flows  from  the  melting  of  the 
snowpack  in  the  mountains.  This  resulted  in  high  flows  for  the 
St.  Mary,  Belly,  and  Waterton  Rivers  and  their  tributaries. 
During  June  there  were  no  rainfall  events  that  significantly 
increased  runoff  for  the  rest  of  the  Saskatchewan  River  basin. 
The  only  high  water  for  these  basins  resulted  from  mountain 
snowmelt  during  the  first  half  of  the  month.  Several  heavy 
precipitation  events  occurred  in  north  central  Alberta  during  the 
month.  These  events  resulted  in  high  flows  on  the  Little  Smoky, 
Simonette,  Smoky,  Pembina  and  McLeod  River  Basins.  The  Swan 
Hills  escaped  receiving  its  usually  heavy  June  precipitation, 
except  for  the  July  1st  long  weekend  storm. 

Total  June  natural  streamflow  for  the  Milk  River  at  Milk 
River  was  90  percent  of  average.  Natural  streamflow  volumes 
during  June  in  the  Oldman  River  basin  ranged  from  100  percent  of 
average  for  the  St.  Mary  River  basin  to  70  percent  of  average  for 
the  Upper  Oldman  River.  Total  June  natural  streamflow  for  Willow 
Creek  at  Claresholm  was  only  20  percent  of  average.  The  below- 
normal  June  rains  for  much  of  the  Bow  River  basin  resulted  in 
natural  flows  which  ranged  from  50  percent  of  average  for  the 
Highwood  River  basin  to  90  percent  of  average  for  the  Bow  River 
at  Banff.  Below-normal  June  precipitation  also  occurred  in  the 
headwaters  of  the  Red  Deer  and  North  Saskatchewan  Rivers.  As  a 
result,  total  natural  flows  for  the  month  ranged  from  30  percent 
of  average  for  the  Little  Red  Deer  River  to  57  percent  of  average 
for  the  Red  Deer  River  at  Red  Deer.  June  total  inflow,  mainly 
from  snowmelt,  to  the  Bighorn  Reservoir  was  104  percent  of 
average . 

A  more  detailed  account  of  the  total  natural  flows,  as  a 
percent  of  average  for  May  and  June,  are  presented  in  the 
individual  river  basin  sections. 


Water  Resources 

ENVIRONMENT  Managerr^ent  Services  PAGE  3 


( 


WATER  SUPPLY  OUTLOOK  -  JULY  1989 


WATER  SUPPLY  VOLUME  FORECASTS  FOR  THE  SUMMER  OF  1989 


The  water  supply  volume  forecasts  have  been  reduced 
slightly  from  those  forecast  on  June  1,  1989  except  for  the  Milk 
River  basin  which  showed  an  increase.  As  of  July  1,  natural 
streamflow  volumes  for  the  period  July  to  SeptemJoer  1989  are 
expected  to  be  below-average,  except  for  inflows  to  the  Bighorn 
reservoir,  which  are  expected  to  be  average.  The  volume 
forecasts  as  a  percent  of  average  are  presented  in  the  table 
below.  May  and  June  total  natural  streamflov/  volumes  are  also 
presented. 


July  to  September  1989  Actual  Natural 

Natural  Streamflow  Streamflow  Volumes 

Volume  Forecasts  May  and  June  1989 

Location                       *                 as  a  as  a 

%  of  average  %  of  average 


Milk  R.   at  Milk  R. 

60 

53  * 

Oldman  R.   at  Lethbridge 

80 

78 

Bow  R.   at  Calgary 

85 

7  8 

Red  Deer  R.   at  Red  Deer 

75 

65 

North  Saskatchewan  R. 

85 

-  75 

at  Edmonton 


NOTE:  Natural  flows  for  the  Milk  River  are  for  April  to  June. 

Precipitation  between  now  and  the  end  of  September 
might  significantly  affect  the  summer  water  supply  in  southern 
and  central  Alberta.  Therefore,  the  streamflow  volume  forecasts 
will  be  updated  monthly  until  mid-summer.  A  more  detailed 
description  of  the  summer  water  supply  conditions  is  presented  in 
the  individual  river  basin  sections. 


WATER  STORAGE  SITUATION 

Water  storage  in  the  major  irrigation  reservoirs  of  the 
Oldman  River  basin  increased  significantly  during  June.  Total 
storage  in  the  Waterton,  St.  Mary,  Ridge,  Chin,  and  Forty  Mile 
reservoirs,  as  of  July  1,  1989  was  820,  000  cubic  decametres. 
This  is  an  increase  of  250,  000  cubic  decametres  from  June  1, 
1989.  All  major  reservoirs  in  the  Oldman  basin  are  now  at  above- 
normal  levels. 


Water  Resources 

ENVIRONMENT  ''^^^^en^ent  Services  ^J^QE  4 


WATER  SUPPLY  OUTLOOK  -   JULY  1989 


Water  storage  levels  for  irrigation  reservoirs  in  the  Bow 
River  basin  were  at  normal  to  above-normal  values.  In  the  Red 
Deer  River  basin  the  Dickson  Reservoir  reported  normal  storage 
values  as  of  July  1,  1989. 

Total  storages  in  the  hydroelectric  reservoirs  of  the  Bow 
and  North  Saskatchewan  River  basins  are  at  below-normal  levels. 

A  detailed  account  of  the  present  water  storage  situation 
can  be  found  in  the  individual  basin  sections. 


GROUNDWATER  AND  MONTHLY  PRECIPITATION  DATA 

Alberta  Environment  operates  a  network  consisting  of 
more  than  220  groundwater  observation  wells.  Sixteen  of  these 
have  been  selected  to  represent  groundwater  conditions  in 
specific  areas.  The  data  for  several  key  index  wells  are 
presented  graphically  in  the  individual  river  basin  sections.  A 
list  of  the  well  locations  can  be  found  in  Appendix  A. 


Alberta  Environment  operates  a  network  of  50  automatic 
climate  stations  in  the  headwaters  of  the  Saskatchewan  River  and 
Paddle  River  Basins  to  provide  data  for  flood  and  water  supply 
forecasting.  Monthly  precipitation  totals  along  with  an  index  of 
these  stations  can  be  found  in  Appendix  B. 
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FIGURE  2 
PRECIPITATION 
SOUTHERN  ALBERTA 
JUNE  1  -  30,  1989 
AS  A  PERCENT  OF  AVERAGE 
BASED  ON  1956  TO  1985  DATA 


_   _     _  _     Water  Resources 
'environment   '^^"^gement  Services 

PAGE  8 


I 


_M  0   R    T   H   w    E    S  T 


T       P   e  I 


ENVIRONMENT 


FIGURE  3 

SUMMER  PRECIPITATION 
MAY  1  -  JUNE  30.1989 
AS  A  PERCENT  OF  AVERAGE 
BASED  ON  1956  TO  1985  DATA 
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FIGURE  4 
SUMMER  PRECIPITATION 
SOUTHERN  ALBERTA 
MAY  1  -  JUNE  30,1989 
AS  A  PERCENT  OF  AVERAGE 
BASED  ON  1956  TO  1985  DATA 
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SOUTH  SASKATCHEV\/AN  RIVER 
AT  SASKATCHEWAN  BORDER 
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Solid  line  indicates  1989  flows. 

Dotted  lines  indicate  normal  range  of  flow. 


FIGURE  5    STREAMFLOW  HYDROGRAPH 
SOUTH  SASKATCHEWAN  RIVER 
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TABLE  1      WATER  SUPPLY  OUTLOOK  FOR  MILK  RIVER  BASIN  AS  OF  JULY  1,  1989 


Locations 

Volume  Forecast  for  Ju\] 

/ 1  to  September  30 

April  -  June  1989 
Natural 
Flow 
%  average 

Volume  in 
damS 

Volume  in 
acre-feet 

Volume  as 
%  average 

Probable 
Range  as 
%  average 

Reasonable 
Minimum  as 
%  average 

Milk  River  at  Milk  River 

10,000 

8,000 

60 

40-100 

20 

53 

NOTES:  There  is  a  50%  chance  that  the  actual  natural  flov/  will  fall  within  the  probable  range  given;  there  is 
a  25%  chance  that  the  actual  flow  will  be  less  than  the  lower  bound  of  the  probable  range  given; 
there  is  a  10%  chance  that  the  actual  natural  flow  will  be  less  than  the  reasonable  minimum. 
Forecasts  indicate  natural  runoff  expected  for  the  season:  actual  day-to-day  streamflow  conditions 
may  vary  throughout  the  season  as  a  result  of  the  effects  of  streamflow  diversion  and  reservoir 
storage. 

Volume  forecasts  are  based  on  snow  surveys,  winter  precipitation  and  assumptions  about 
precipitation  in  the  coming  spring  and  summer  months. 


Axna 


    _     Water  Resources 

'environment  Managerrient  Services 

PAGE  13 


{ 


X 
Q- 

<  X  C 

QC 
O 


E 

laxim 

rage 

i 

>  ■ 

Liinun 

.  ft 
CD 
0> 

1969 

C\J 
I 

in 
S 

5 

Q 
CO 
0) 
LU 
DC 
O 


\ 

\ 

■  fc  

'  c 
;  E 

V- 

n 

E' 

3 

a 

ta 
a 

■  o> 

;  ®  _ 

CO 

< 

CD 

DC 
LU 
> 

CE 


i 

CO 


I 

CD 


CL 
< 

en  X  CE 

LU  ^  Hi 

> 

DC  t  ^ 

O 

CE 
(3 


DEC 

E  ' 
3 ; 

NOV 

a 

c 
« 

• 

mini 

OCT 

mum 

( 
( 

; 

; 

:/ 

SEP 

max 

AUG 

t 

JUL 

il 

JUN 

1 

1988 

MAY 

APR 

N 

MAR 

1 

FEB 

o 

CO 

Z 

0> 

\  ■■ 

< 

-3 

X 

UJ  a.  ^ 
g  CO  g  w 

g  cobOT 

O  CE"-^ 


X 
CO 


tnum 

—  /  « 

e  —  » 

mum 

•  ■' 
a  • 

max 

«  ■ 

', — 

11 

■  a  \ 

.  09  . 

in 


5  ^ 

z 

^  ° 

<  Q 

o:  < 

< 

QC 
< 

Q 


Q 
Z 

o 
o 


I 

Q 
2 
15 

o 

CE 


LU 
CE 

O 


/dlb3rK3 

ENVIRONMENT 


Water  Resources 
Management  Services 


PAGE  15 


( 


Ik 


U.S.  ST.  MARY  DIVERSION 


APR         MAY        JUN        JUL        AUG        SEP  OCT 

MILK  RIVER  AT  MILK  RIVER 


70 


60 


50 


40 


30 


20 


10 


SEP 


OCT 


FIGURE  8 


APR        MAY        JUN        JUL  AUG 

Solid  line  indicates  1989  flows. 

Dotted  lines  indicate  normal  range  of  flow. 

STREAMFLOW  HYDROGRAPHS  -  MILK  RIVER  BASIN 
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WATER  SUPPLY  OUTLOOK  -  JULY  1989 


TABLE  2  WATER  SUPPLY  OUTLOOK  FOR  OLDMAN  RIVER  BASIN  AS  OF  JULY  1,  1989 


Locations 

Volume  Forecast  for  Ju\] 

/ 1  to  September  30 

May- June  1989 
Natural 
Flow 
%  average 

Volume  in 
damS 

Volume  in 
acre-feet 

Volume  as 
%  average 

Probable 
Range  as 
%  average 

Reasonable 
Minimum  as 
%  average 

St.  Mary  River 

230.000 

190,000 

90 

75-130 

60 

y4 

Belly  River 

73,000 

60.000 

80 

70-120 

60 

82 

Waterton  River 

150,000 

120,000 

85 

70-130 

50 

82 

Oldman  River  near  Brocket 

215.000 

175.000 

75 

60-120 

50 

69 

Oldman  River  near  Lethbridge 

740,000 

600,000 

80 

65-125 

50 

78 

NOTES:  There  is  a  50%  chance  that  the  actual  natural  flow  will  fail  within  the  probable  range  given;  there  is 
a  25%  chance  that  the  actual  flow  will  be  less  than  the  lower  bound  of  the  probable  range  given; 
there  is  a  10%  chance  that  the  actual  natural  flow  will  be  less  than  the  reasonable  minimum. 
Forecasts  indicate  natural  runoff  expected  for  the  season:  actual  day-to-day  streamflow  conditions 
may  vary  throughout  the  season  as  a  result  of  the  effects  of  streamflow  diversion  and  reservoir 
storage. 

Volume  forecasts  are  based  on  snow  surveys,  winter  precipitation  and  assumptions  about 
precipitation  in  the  coming  spring  and  summer  months. 


TABLE  3  STATUS  OF  MAJOR  WATER  STORAGE  RESERVOIRS  IN  THE  OLDMAN  RIVER 
 BASIN  AS  OF  JULY  1,1989  


CURRENT  LIVE  STORAGE 

July  1, 1988  LIVE  STORAGE 

Reservoir 

Volume  in 
dam3 

Volume  in 
acre-feet 

Volume  as 
%  maximum 

REMARKS 

dam3 

acre-feet 

Keho  Lake 

95,000 

77,000 

100 

Above-Normal 

93,000 

75.000 

Waterton  Reservoir 

102,000 

83,000 

89 

Above-Normal 

74,000 

60.000 

St.  Mary  Reservoir 

356,000 

289,000 

96 

Above-Normal 

258,000 

209.000 

Ridge  Reservoir 

111,000 

90,000 

86 

Above-Normal 

95,000 

77,000 

TOTAL 

569,000 

462,000 

93 

Above-Normal 

427,000 

346,000 

Chin  Reservoir 

184,000 

149.000 

97 

Above-Normal 

145.000 

117.000 

Forty  Mile  Reservoir 

66,000 

54,000 

76 

N/A 

33,000 

27,000 

TOTAL 

250,000 

203,000 

90 

Above-Normal 

178,000 

144,000 

Forty  Mile  Reservoir  began  to  fill  for  the  first  time  in  1988. 
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BARONS  615E 
GROUNDWATER  HYDROGRAPH 
(  LETHBRIDGE  -  MEDICINE  HAT  AREA  ) 


ELEVATION  metres  above  sea  level      WELL  DEPTH:  19.8  m. 


963.5 


962.5 


961.5 


960.5 


JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC 
BASED  ON  1971  -  1988  DATA 

PAKOWKI  LAKE  85-1 
GROUNDWATER  HYDROGRAPH 
(  LETHBRIDGE  -  MEDICINE  HAT  AREA  ) 


ELEVATION  metres  above  sea  level    WELL  DEPTH:  69.0  m. 


860.10 


860.00 


859.90 


859.80 


859.70 


JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC 
BASED  ON  1985  -  1988  DATA 


FIGURE  10   GROUNDWATER  CONDITIONS  -  OLDMAN  RIVER  BASIN 


_   _        _     Water  Resources 
'environment  Management  Services 


PAGE  20 


I 


o  — 
O  LU 

o  ^ 

&  O  QC 
DC  lU 


Q-COOKtrCJUJ  O2C0 


ci-wor<£roiiJ 


CO 
LU 

> 


LJJ 
CQ 

Z 

o 
q: 

LU 

i 


CO 
X 

CL 

< 

CD 
O 

oc 

D 
>■ 
I 

5 
o 


< 

LU 
QC 

co 


LU 
QC 
D 


o-cooz<a:oui  czco 


Q-o)ox<(rouj 


/dibsna 

Water  Resources 

ENVIRONMENT   Management  Services  PAGE  21 


I 


/dibsrfa 


_  Water  Resources 

ENVIRONMENT   Management  Services  PAGE  22 


DELIVERY  TO  ST.  MARY  RIVER  I.D. 
(ST.  MARY  CANAL  AT  DROP  N0.1) 
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ST.  MARY  RIVER  IRRIGATION  DISTRICT 
(CHIN  &  FORTY  MILE  RESERVOIRS) 


STORAGE  -  THOUSAND  DAMS 


300 
250 
200 
150 
100 
50 


FULL 

SUPPLY 

277 

1989^ 

1988  ^ 

APR        MAY         JUN         JUL        AUG         SEP  OCT 
Solid  line  indicates  1989  flows.  Dotted  lines  indicate  normal  range  of  flow. 

FIGURE  13    DELIVERY  HYDROGRAPH  AND  STORAGE  CONDITIONS 

ST.  MARY  RIVER  IRRIGATION  DISTRICT 
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WATER  SUPPLY  OUTLOOK  -  JULY  1989 


TABLE  4    WATER  SUPPLY  OUTLOOK  FOR  BOW  RIVER  BASIN  AS  OF  JULY  1,  1989 


Volume  Forecast  for  Jub 

^  1  to  September  30 

May  -  June  1989 

Probable 

Reasonable 

Natural 

Locations 

V  UIUI  He  III 

\/nli  imp  in 

V  V.^ILii  1 IC  II 1 

Wnli  imp 

V UIUI  1 IC  do 

nai  lyc;  do 

Minimum 
iviii  III  I  lui  1 1  do 

Flow 

dam3 

acre-feet 

%  average 

%  average 

%  average 

Bow  River  at  Banff 

510,000 

410,000 

90 

80-110 

70 

86 

dow  niver  ai  uaigary 

1,100,000 

890,000 

85 

75-105 

65 

/C5 

Elbow  River 

70,000 

55,000 

75 

65-100 

55 

63 

Highwood  River 

135,000 

110.000 

65 

50-100 

40 

48 

Lake  Minnewanka  Inflow 

80,000 

65,000 

75 

65-100 

55 

65 

Spray  Lake  Inflow 

135,000 

110,000 

85 

70-100 

55 

85 

Kananaskis  River 

170,000 

140,000 

85 

70-100 

55 

74 

NOTES:  There  is  a  50%  chance  that  the  actual  natural  flow  will  fall  within  the  probable  range  given;  there  is 
a  25%  chance  that  the  actual  flow  will  be  less  than  the  lower  bound  of  the  probable  range  given; 
there  is  a  10%  chance  that  the  actual  natural  flow  will  be  less  than  the  reasonable  minimum. 
Forecasts  indicate  natural  runoff  expected  for  the  season:  actual  day-to-day  streamflow  conditions 
may  vary  throughout  the  season  as  a  result  of  the  effects  of  streamflow  diversion  and  reservoir 
storage. 

Volume  forecasts  are  bas^ed  on  snow  surveys,  winter  precipitation  and  assumptions  about 
precipitation  in  the  coming  spring  and  summer  months. 


TABLE  5    STATUS  OF  MAJOR  WATER  STORAGE  RESERVOIRS  IN  THE  BOW  RIVER 
BASIN  AS  OF  JULY  1,1989 


CURRENT  LIVE  STORAGE 

July  1.1988  LIVE  STORAGE 

Reservoir 

Volume  in 
dam3 

Volume  in 
acre-feet 

Volume  as 
%  maximum 

REMARKS 

dam3 

acre-feet 

Lake  Minnewanka 

125,000 

101,000 

56 

Below-Normal 

108,000 

87,000 

Spray  Lake 

87,000 

70,000 

46 

Below-Normal 

98,000 

79,000 

Upper  Kananaskis  Lake 

62,000 

50,000 

50 

Normal 

63,000 

51.000 

Lower  Kananaskis  Lake 

34,000 

28,000 

54 

Below-Normal 

33.000 

27,000 

TOTAL 

308,000 

249,000 

51 

Below-Normal 

302,000 

244.000 

Lake  McGregor 

288,000 

233,000 

88 

Above-Normal 

229,000 

186.000 

Travers  Reservoir 

115,000 

93,000 

98 

Normal 

114.000 

92,000 

TOTAL 

403,000 

326,000 

90 

Above-Normal 

343,000 

278,000 

Lake  Newell 

174,000 

141,000 

98 

Above-Normal 

119,000 

96,000 

Crawling  Valley  Reservoir 

102,000 

83,000 

91 

Normal 

103,000 

83,000 

TOTAL 

276,000 

224,000 

95 

Above-Normal 

222,000 

179.000 

_   _  _  Water  Resources 
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CLUNY  (85-2) 
GROUNDWATER  HYDROGRAPH 
(  CALGARY  AREA  ) 

ELEVATION  metres  above  sea  level    WELL  DEPTH:  15.6  m. 


932.30 


932.20 


max 

mum 

.  ave 

age 

1989 

1S88 

nimun 

1 

JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC 
BASED  ON  1986  -  1888  DATA 


OKOTOKS  2378E 
GROUNDWATER  HYDROGRAPH 
(  CALGARY  AREA  ) 

ELEVATION  metres  above  sea  level    WELL  DEPTH:  42.7  m. 
898.90  I  \  1  1  \  \  1  \  1  \  1  \  1 


898.80 


898.70 


898.60 


898.50 


898.40 


JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC 
BASED  ON  1986  -  1988  DATA 


FIGURE  17      GROUNDWATER  CONDITIONS  -  BOW  RIVER  BASIN 
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WATER  SUPPLY  OUTLOOK  -  JULY  1989 


TABLES  WATER  SUPPLY  OUTLOOK  FOR  RED  DEER  RIVER  BASIN  AS  OF  JULY  1,  1989 


Locations 

Volume  Forecast  for  Juh 

/ 1  to  September  30 

May  -  June  1989 
Natural 
Flow 
%  average 

Volume  in 
dam3 

Volume  in 
acre-feet 

Volume  as 
%  average 

Probable 
Range  as 
%  average 

Reasonable 
Minimum  as 
%  average 

Glennifer  Lake 
Red  Deer  River  at  Red  River 

310,000 
380,000 

250,000 
310,000 

75 
75 

65-100 
65-100 

50 
50 

69 
65 

NOTES:  There  is  a  50%  chance  that  the  actual  natural  flow  will  fall  within  the  probable  range  given;  there  is 
a  25%  chance  that  the  actual  flow  will  be  less  than  the  lower  bound  of  the  probable  range  given; 
there  is  a  10%  chance  that  the  actual  natural  flow  will  be  less  than  the  reasonable  minimum. 
Forecasts  indicate  natural  runoff  expected  for  the  season:  actual  day-to-day  streamflow  conditions 
may  vary  throughout  the  season  as  a  result  of  the  effects  of  streamflow  diversion  and  reservoir 
storage. 

Volume  forecasts  are  based  on  snow  surveys,  winter  precipitation  and  assumptions  about 
precipitation  in  the  coming  spring  and  summer  months. 


TABLE  7  STATUS  OF  MAJOR  WATER  STORAGE  RESERVOIRS  IN  THE  RED  DEER 
 RIVER  BASIN  AS  OF  JULY  1 , 1989  


CURRENT  LIVE  STORAGE 

t 

July  1,  1988  LIVE  STORAGE  ! 

Reservoir 

Volume  in 
dam3 

Volume  in 
acre-feet 

Volume  as 
%  maximum 

REMARKS 

dam3 

acre-feet  | 

Glennifer  Lake 

171,000 

139,000 

84 

Normal 

173,000 

1 

140,000  i 

_   _  _   Water  Resources 

Environment  '^^"^Q^ment  services 
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BIGSTONE  (85-3) 
GROUNDWATER  HYDROGRAPH 
(  CORONATION  -  BROOKS  AREA  ) 


ELEVATION  metres  above  sea  level      WELL  DEPTH:  35.1  m. 


738.00 


737.90 


737.80 


737.70 


737.60 


JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC 
BASED  ON  1985  -  1988  DATA 

BUFFALO  NORTH  (85-2) 
GROUNDWATER  HYDROGRAPH 
(  CORONATION  -  BROOKS  AREA  ) 


ELEVATION  metres  above  sea  level      WELL  DEPTH:  70.4  m. 


702.66 


702.55 


702.45 


702.35 


702.25 


702.15 


1989 

max 

mum 

1986 

•.ave 

rage.- 

inlmu 

n' 

JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT  NOV  DEC 
BASED  ON  1984  -  1988  DATA 


FIGURE  23    GROUNDWATER  CONDITIONS  -  RED  DEER  RIVER  BASIN 
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WATER  SUPPLY  OUTLOOK  -  JULY  1989 


TABLE  8  WATER  SUPPLY  OUTLOOK  FOR  NORTH  SASKATCHEWAN  RIVER  BASIN 
 AS  OF  JULY  1,  1989  


Volume  Forecast  for  July  1  to  September  30 

Locations 

Volume  in 
dam3 

Volume  in 
acre-feet 

Volume  as 
%  average 

Probable 
Range  as 
%  average 

Reasonable 
Minimum  as 
%  average 

May- June  1989 
Natural 
Flow 
%  average 

Lake  Abraham  Inflow 

1,440,000 

1,170,000 

100 

85-120 

70 

101 

Brazeau  Reservoir  Inflow 

580,000 

470,000 

80 

70-100 

60 

66 

North  Saskatchewan  River 
at  Edmonton 

2,670,000 

2,160,000 

85 

75-105 

60 

75 

NOTES:  There  is  a  50%  chance  that  the  actual  natural  flow  will  fall  within  the  probable  range  given;  there  is 
a  25%  chance  that  the  actual  flow  will  be  less  than  the  lower  bound  of  the  probable  range  given; 
there  is  a  10%  chance  that  the  actual  natural  flow  will  be  less  than  the  reasonable  minimum. 
Forecasts  indicate  natural  runoff  expected  for  the  season:  actual  day-to-day  streamflow  conditions 
may  vary  throughout  the  season  as  a  result  of  the  effects  of  streamflow  diversion  and  reservoir 
storage. 

Volume  forecasts  are  based  on  snow  surveys,  winter  precipitation  and  assumptions  about 
precipitation  in  the  coming  spring  and  summer  months. 


TABLE  9  STATUS  OF  MAJOR  WATER  STORAGE  RESERVOIRS  IN  THE  NORTH 
 SASKATCHEWAN  RIVER  BASIN  AS  OF  JULY  1, 1989  


Reservoir 

CURRENT  LIVE  STORAGE 

REMARKS 

July  1,1988  LIVE  STORAGE 

Volume  in 
dam3 

Volume  in 
acre-feet 

Volume  as 
%  maximum 

dam3 

acre-feet 

Lake  Abraham 

402,000 

325,000 

29 

Normal 

566,000 

459,000 

Brazeau  Reservoir 

214,000 

173,000 

44 

Below-Normal 

193,000 

156,000 

TOTAL 

616,000 

498.000 

32 

Below-Normal 

759,000 

615,000 

    Water  Resources 

"environment  Managemer^t  Services  ^„  ,A 
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TRANSALTA  UTILITIES 

NORTH  SASKATCHEWAN  RIVER  RESERVOIRS 


STORAGE  -  THOUSAND  DAM3 
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FIGURE  28  STORAGE  CONDITIONS  -  NORTH  SASKATCHEWAN  RIVER 
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COLD  LAKE 
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FIGURE  29    WINTER  PRECIPITATION  -  CHURCHILL  RIVER  BASIN 

ESSO  SEISMIC  STN#5  2362En 
GROUNDWATER  HYDROGRAPH 
(  COLD  LAKE  AREA  ) 


ELEVATION  metres  above  sea  level         WELL  DEPTH:  9.4  m. 
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FIGURE  30   GROUNDWATER  CONDITIONS  -  CHURCHILL  RIVER  BASIN 
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BEAVER  RIVER  AT  COLD  LAKE  RESERVE 
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Solid  line  indicates  1989  flows. 

Dotted  lines  indicate  normal  range  of  flow. 


FIGURE  31  STREAMFLOW  H YDROGRAPH-CHURCHILL  RIVER  BASIN 
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BARRHEAD 
GROUNDWATER  HYDROGRAPH 
(  WHITECOURT  -  ATHABASCA  AREA  ) 

ELEVATION  metres  above  sea  level        WELL  DEPTH:  87.2  m. 
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FIGURE  33  GROUNDWATER  CONDITIONS  -  ATHABASCA  RIVER  BASIN 
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ATHABASCA  RIVER  AT  HINTON 
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Solid  line  indicates  1989  flows. 
Dotted  lines  indicate  normal  range  of  flow. 

FIGURE  34    STREAMFLOW  H YDROGRAPHS-ATHABASCA  RIVER  BASIN 
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GRIMSHAW  KERNDALE 

GROUNDWATER  HYDROGRAPH 
(  PEACE  RIVER  -  GRANDE  PRAIRIE  AREA  ) 

ELEVATION  metres  above  sea  level        WELL  DEPTH:  36.9  m. 
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FIGURE  36     GROUNDWATER  CONDITIONS  -  PEACE  RIVER  BASIN 
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PEACE  RIVER  AT  PEACE  RIVER 
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Solid  line  indicates  1989  flows. 

Dotted  lines  indicate  normal  range  of  flow. 


FIGURE  37  STREAMFLOW  H YDROGRAPH-PEACE  RIVER  BASIN 
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FIGURE  38    SUMMER  PRECIPITATION  -  HAY  RIVER  BASIN 
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WATER  SUPPY  OUTLOOK  -  JULY  1989 


ALBERTA  OBSERVATION  WELL  NETWORK 
INDEX  WELLS 

WELL  DATA 

WELL  WELL  AQUIFER  LOCATION  DEPTH  START 

NUMBER  NAME  LS-SE-TWP-RG-M  (m)  DATE 


MILK  RIVER  AREA   (ZONE  1) 

101  Del  Bonita  70-3  Blood  Reserve  14-11-1-22-4  73.20  6/19/85 

103  Milk  River  56-1  • Surf icial  14-24-2-15-4  7.60       12/  7/56 

CYPRESS  HILLS  AREA   (ZONE  2) 

102  Cressday  85-2  Belly  River  4-8-2-2-4  80.00  4/25/85 
107         Cypress  Hills  2293E  Surficial  12-8-8-2-4  14.40         4/  1/84 

LETHBRIDGE  -  MEDICINE  HAT  AREA   (ZONE  3) 

104  Pakowki  Lake  85-1  Medicine  Hat  Valley  5-13-6-8-4  69.00  4/25/85 
117         Barons  615E  Horseshoe  Canyon  SE-16-12-23-4  19.80  6/22/71 

CALGARY  AREA    (ZONE  4) 

217        Okokoks  2378E  Paskapoo  SE-32-19-29-4  42.70         6/  1/86 

219        Cluny  85-2    (South)  Calgary  Valley  5-10-22-21-4  15.60         6/  1/86 

CORONATION  -  BROOKS  AREA  (ZONE  5) 

120         Buffalo  North  85-2  Surficial  16-23-23-6-4  70.40  8/23/85 

122        Bigstone  85-3  Surficial  4-27-25-9-4  35.10  4/23/85 

EDMONTON  -  LLOYDMINISTER  AREA   (ZONE  8) 

139        Hardisty  1875E   (3B)  Hardisty  Valley  8-28-42-10-4  63.10  11/21/84 

146        Killam  Wainwright  Valley  3-17-44-13-4  29.00        1/  1/63 

159        Devon  #2   (North)  Surficial  8-12-51-26-4  7.62  5/13/65 

WHITECOURT  -  ATHABASCA  AREA   (ZONE  9) 

333  Barrhead  Horseshoe  Canyon  4-28-58-3-58  7.17  10/  1/77 
COLD  LAKE  AREA   (ZONE  10) 

251        Esso  Seismic  Stn.   5  Surficial  4-17-65-3-4  9.40        6/  1/85 

2362E 

GRANDE  PRAIRIE  -  PEACE  RIVER  AREA    (ZONE  12) 

339        Grimshaw  Kerndale  Grimshaw  Gravels  4-13-83-25-5  36.90  3/16/75 
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WATER  SUPPLY  OUTLOOK  -  JULY  1989 
ALBERTA  ENVIRONMENT  REAL  -  TIME  CLIMATE  STATIONS 

MILK  RIVER  BASIN 

1988  - 1989  MONTHLY  PRECIPITATION  (in  millimetres) 

STATION  MAP    SEP  OCT  NOV  DEC  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP  OCT 

CODE 


MEDICINE  LODGE 


N/A 


41 


6     26     40     34     47     20     40    123  111 


OLDMAN  RIVER  BASIN 

1988  - 1989  MONTHLY  PRECIPITATION  (in  millimetres) 


STATION 

MAP 
CODE 

SEP  OCT  NOV 

DEC 

JAN 

FEB  MAR 

APR  MAY 

JUN  JUL  AUG  SEP  OCT 

AKAMINA 

17*^ 

74 

259 

1*^7 

inft 

89 

BEAUVAIS 

10 

56 

14 

17 

28 

65 

42 

41 

81 

89 

67 

CHIEF  CUSTOMS 

4 

71 

61 

56 

51 

101 

47 

68 

94 

N/A 

143 

GARDINER  CREEK 

9 

127 

56 

150 

107 

218 

43 

160 

132 

142 

92 

GOAT  HAUNT 

2 

94 

85 

153 

70 

168 

26 

5 

70 

88 

121 

LEE  CREEK 

5 

48 

40 

30 

33 

48 

35 

49 

90 

86 

123 

PASQUE 

13 

36 

30 

34 

17 

89 

27 

33 

46 

61 

43 

RACEHORSE 

12 

87 

90 

83 

61 

216 

38 

80 

90 

120 

67 

RED  ROCK 

6 

80 

80 

66 

40 

97 

32 

80 

67 

78 

117 

ST.  MARY 
RANGER  STATION 

3 

41 

53 

68 

36 

76 

32 

68 

61 

58 

131 

SPIONKOP 

7 

145 

94 

140 

97 

209 

70 

161 

162 

96 

135 

STREETER 

14 

33 

22 

12 

18 

71 

28 

16 

62 

N/A 

47 

VICARY 

11 

43 

34 

34 

27 

87 

27 

48 

53 

105 

57 

WEST  CASTLE 

8 

139 

83 

131 

79 

258 

46 

133 

88 

103 

136 

Notes  :      1 .  The  map  code  refers  to  the  station  location  number  on  the  key  map  which  follows. 

2.  Average  monthly  precipitation  values  have  not  yet  been  established  for  these  stations. 


y^lllDOr^H  Wa'e^  Resources 

ENVIRONMENT  ^^"age"^^"^  Services 


PAGE  B  -  2 


I 


WATER  SUPPLY  OUTLOOK  -  JULY  1989 
ALBERTA  ENVIRONMENT  REAL  -  TIME  CLIMATE  STATIONS 

BOW  RIVER  BASIN 

1988  - 1989  MONTHLY  PRECIPITATION  (in  millimetres) 


STATION 

MAP 
CODE 

SEP  OCT  NOV 

DEC 

JAN 

FEB  MAR 

APR  MAY 

JUN  JUL  AUG  SEP  OCT 

BURNS  CREEK 

20 

69 

35 

38 

23 

93 

28 

30 

73 

47 

58 

COMPRESSION 
RIDGE 

25 

86 

42 

12 

19 

87 

30 

23 

85 

48 

79 

COX  HILL 

27 

108 

30 

12 

23 

56 

36 

22 

87 

51 

84 

CUTHEAD  LAKE 

32 

78 

46 

43 

31 

136 

21 

55 

72 

34 

116 

tLbUW  HANotn 
STATION 

do 

70 

39 

9 

44 

N/A 

N/A 

68 

56 

oU 

tVANo  1  nUlvlAo 

CREEK 

OA 
dH 

81 

23 

40 

•i  Q 

7Q 

/y 

36 

42 

74 

56 

DO 

FORGET-ME-NOT 

23 

86 

36 

16 

17 

80 

35 

21 

83 

56 

63 

GHOST  DIVERSION 

30 

70 

28 

16 

18 

56 

28 

24 

77 

48 

76 

GHOST  RANGER 
STATION 

31 

61 

25 

5 

13 

32 

22 

24 

58 

49 

51 

JUMPINGPOUND 
RANGER  STATION 

28 

74 

23 

5 

13 

40 

26 

23 

61 

73 

N/A 

LITTLE  ELBOW 
SUMMIT 

22 

79 

44 

56 

31 

152 

40 

56 

93 

55 

91 

LOST  CREEK 

17 

65 

77 

122 

61 

249 

52 

102 

111 

92 

70 

ODLUM 

15 

83 

56 

85 

47 

147 

46 

89 

112 

64 

76 

PEKISKO  CREEK 

16 

31 

27 

20 

16 

61 

31 

20 

73 

51 

51 

SHEEP  II 

21 

49 

33 

10 

18 

63 

26 

15 

62 

38 

40 

SULLIVAN 

18 

28 

29 

6 

11 

45 

20 

9 

49 

39 

45 

SUNSHINE  VILLAGE 

29 

94 

60 

91 

52 

142 

36 

35 

N/A 

N/A 

N/A 

THREE  ISLE  LAKE 

19 

94 

82 

109 

'  78 

46 

N/A 

86 

122 

92 

N/A 

Notes  :      1 .  The  map  code  refers  to  the  station  location  number  on  the  key  map  which  follows. 

2.  Average  monthly  precipitation  values  have  not  yet  been  established  for  these  stations. 
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WATER  SUPPLY  OUTLOOK  -  JULY  1989 
ALBERTA  ENVIRONMENT  REAL  -  TIME  CLIMATE  STATIONS 

RED  DEER  RIVER  BASIN 

1988  - 1989  MONTHLY  PRECIPITATION  (in  millimetres) 


STATION 

MAP 
CODE 

SEP 

OCT  NOV 

DEC 

JAN 

FEB  MAR 

APR  MAY 

JUN  JUL  AUG  SEP  OCT 

COAL  CAMP 

38 

94 

24 

5 

12 

31 

35 

20 

55 

45 

76 

DOGRIB 

37 

48 

23 

6 

15 

63 

23 

25 

69 

30 

59 

FALLENTIMBER 

35 

79 

22 

4 

27 

19 

20 

33 

63 

59 

89 

JAMES  RIVER 
HEADWATERS 

41 

76 

23 

5 

12 

41 

25 

35 

74 

44 

63 

JAMES  RIVER 
RANGER  STATION 

42 

75 

18 

5 

12 

33 

30 

16 

51 

48 

106 

LIMESTONE 

43 

91 

33 

5 

23 

35 

44 

32 

97 

41 

88 

SCALP  CREEK 

40 

106 

21 

8 

22 

58 

28 

18 

68 

39 

55 

SCOTCH  CAMP 

36 

51 

13 

10 

8 

58 

11 

13 

35 

26 

46 

SKOKI 

34 

67 

33 

52 

34 

134 

18 

36 

59 

47 

78 

SUNDRE SOUTH 

39 

92 

13 

5 

7 

30 

20 

13 

37 

49 

117 

WATER  VALLEY 

33 

63 

19 

3 

11 

28 

22 

18 

48 

51 

68 

Notes  :      1 .  The  map  code  refers  to  the  station  location  number  on  the  key  map  which  follows. 

2.  Average  monthly  precipitation  values  have  not  yet  been  established  for  these  stations. 
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WATER  SUPPLY  OUTLOOK  -  JULY  1989 
ALBERTA  ENVIRONMENT  REAL  -  TIME  CLIMATE  STATIONS 

ATHABASCA  RIVER  BASIN 

1988  - 1989  MONTHLY  PRECIPITATION  (in  millimetres) 


STATION 

MAP 
CODE 

SEP  OCT  NOV 

DEC 

JAN 

FEB  MAR 

APR  MAY 

JUN  JUL  AUG  SEP  OCT 

GREENCOURT 

N/A 

45 

3 

13 

15 

40 

13 

5 

15 

51 

117 

L  .  PADDLE  RIVER 
HEADWATERS 

N/A 

61 

5 

11 

17 

38 

10 

13 

26 

74 

109 

MAYERTHORPE. 

N/A 

48 

5 

10 

12 

36 

7 

10 

18 

N/A 

N/A 

PADDLE  RIVER 
DAM 

N/A 

49 

4 

8 

15 

39 

9 

8 

15 

61 

137 

PADDLE  RIVER 
HEADWATERS 

N/A 

58 

9 

12 

13 

49 

14 

13 

25 

66 

137 

TWIN  LAKES 

N/A 

29 

3 

10 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Notes  :      1 .  Average  monthly  precipitation  values  have  not  yet  been  established  for  these  stations. 
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